THE IMPACT OF EXERCISE TRAINING ON LEFT VENTRICULAR TORSION IS SPORT-SPECIFIC: A NEW TWIST ON THE MORGANROTH HYPOTHESIS  by Weiner, Rory B. et al.
Diagnostic Testing: ECG Exercise and Sports
E1928
JACC March 27, 2012
Volume 59, Issue 13
THE IMPACT OF EXERCISE TRAINING ON LEFT VENTRICULAR TORSION IS SPORT-SPECIFIC: A NEW 
TWIST ON THE MORGANROTH HYPOTHESIS
ACC Oral Contributions
McCormick Place South, S402
Sunday, March 25, 2012, 9:15 a.m.-9:30 a.m.
Session Title: Diagnostic Testing: Sports Cardiology
Abstract Category: 26. Sports Medicine
Presentation Number: 914-8
Authors: Rory B. Weiner, Adolph Hutter, Gregory Lewis, Francis Wang, Brant Berkstresser, Thomas Wang, Michael Picard, Aaron Baggish, 
Massachusetts General Hospital, Boston, MA, USA, Harvard University Health Services, Cambridge, MA, USA
Background: The Morganroth hypothesis states that exercise-induced myocardial remodeling is sport-specific. Recent longitudinal studies have 
confirmed that strength training (ST) results in concentric hypertrophy (CH) and endurance training (ET) results in eccentric hypertrophy (EH). 
Changes in left ventricular (LV) function that accompany these forms of remodeling remain poorly understood.
Methods: ST athletes (male collegiate football players, n=8) and ET athletes (male collegiate rowers, n=10) were studied with conventional and 
speckle-tracking echocardiography before and after 90-days of exercise training. LV basal rotation, apical rotation, torsion and diastolic untwisting 
rate were measured at each time point.
Results: ST athletes developed CH and ET athletes developed EH (Table 1). Both ST and ET athletes developed increases in LV apical rotation, 
torsion and diastolic untwisting rate after 90 days of training (Table 1). However, the increase in LV torsion was significantly greater in ST athletes (Δ 
9.7±3.7 degrees, 40%) compared to ET athletes (Δ 4.8±4.3 degrees, 27%; p=0.02). 
Conclusion: ST is associated with greater increases in LV apical rotation and LV torsion than ET. This novel finding demonstrates that exercise-
induced cardiac remodeling is both a structural and a functional adaptive process. LV twist mechanics may be a valuable tool for differentiating 
pathologic from adaptive LV hypertrophy and for assessing the response to exercise training.
 
